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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Infomation Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 03/26/2004 
acknowledged. The submission is in compliance with the provisions of 37 CFR 1.97 
and 1 .98. Accordingly, the information disclosure statement is being considered by the 
examiner. 

Specification 

3. The abstract of the disclosure is objected to because "front" is misspelled in the 
substitute abstract. Correction is required. See MPEP § 608.01(b). 

4. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

5. The following title is suggested: Gear pump with variable throughput volume. 

Allowable Subject Matter 

6. Claims 28, 29, and 34 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 17-18, 21-26, 36-40 and 42 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Rohs et al. (U.S. Patent No. 4,740,142). Rohs et al. discloses a gear 
pump with variable throughput volume, with two meshing gears with external toothing 
(gears 2 and 3), which are rotatably held in a working chamber of a pump housing 
(pump casing 1), at least one of the two gears being driven from a drive shaft (pump 
gear 2 mounted on driven shaft 4) and one of the two gears, being shiftable in the 
direction of its axis (sliding part 6), wherein a gap-width defined as a distance measured 
in axial direction between an essentially plane first interior side wall of the working 
chamber of the pump housing and a first front face of the shiftable gear, is designed so 
as to be variable (the difference between the front face of the shiftable gear and upper 
working chamber of pump gear— see Figs. 5 and 6). 

9. With respect to claim 18, Rohs et al. discloses the gear pump according to claim 
17, as discussed above, wherein a driven gear is shiftable (sliding part 6) in the 
direction of its axis (see Figs. 5 and 6). 

10. With respect to claim 21 , Rohs et al. discloses the gear pump according to claim 
17, as discussed above, wherein a second plane interior side wall of the working 
chamber parallel to and opposite of the first interior side wall is furnished with an 
essentially cylindrical recess concentric with the gear axis and situated in an area of a 
second front face of the shiftable gear facing away from the first front face, the diameter 
of said recess being larger than the outer diameter d of the gear, at least in an area of 
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the shiftable gear (displacement space 8— please note that although not every feature is 
labeled with a reference numeral they are clearly seen in the figures). 

1 1 . With respect to claims 22 and 23, Rohs et al. discloses the gear pump according 
to claim 21, as discussed above, wherein a sealing plate is placed in an area of the 
recess, which plate separates the working chamber of the pump housing from a dead 
space inside the recess and wherein the sealing plate is disk-shaped (flanged disk 7 — 
please note that although not every feature is labeled with a reference numeral they are 
clearly seen in the figures). 

12. With respect to claim 24, Rohs et al. discloses the gear pump according to claim 
22, as discussed above, wherein the sealing plate is being fixedly attached to the 
shiftable gear (see Figs. 5 and 6). 

1 3. With respect to claim 25, Rohs et al. discloses the gear pump according to claim 
22, as discussed above, wherein the sealing plate has radial relief grooves on the side 
facing the second front face of the shiftable gear, which are positioned such that each 
space between the teeth of the shiftable gear corresponds to at least one relief groove 
(see Fig. 9— part 15 of the surface of sliding part 6 facing stationary supported pump 
gear 2 having a contour matching the path of the tooth tips 16 of the axially stationary 
pump gear; see column 3, lines 23-33). 

14. With respect to claim 26, Rohs et al. discloses the gear pump according to claim 
25, as discussed above, wherein an outlet groove is located in the second interior side 
wall of the working chamber opposite the first interior side wall in the meshing area of 
the gears on the pressure side; i.e., on the side where the sealing plate is located. 
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which outlet groove is positioned in a way that each relief groove communicates at least 
once with the outlet groove during each revolution of the sealing plate (see Fig. 9— see 
column 3, lines 34-53). 

1 5. With respect to claim 36, Rohs et al. discloses the gear pump according to claim 
17, as discussed above, wherein the shiftable gear (gear 3) is rigidly mounted on a 
control shaft (axle journal 5) which rotates in the pump housing and can be shifted in the 
direction of axis (see Figs. 1 and 2). 

16. With respect to claim 37, Rohs et al. discloses the gear pump according to claim 
36, as discussed above, wherein the sealing plate (flanged disk 7) Is rigidly mounted on 
the control shaft (see Figs. 1 and 2). 

17. With respect to claim 38, Rohs et al. discloses the gear pump according to claim 
36, as discussed above, wherein the control shaft is furnished with at least one pressure 
plunger to effect the axial shift (front end of sliding part 6), which plunger cooperates 
with a pressure chamber containing a pressure medium (see Figs. 5 and 6). 

1 8. With respect to claim 39, Rohs et al. discloses the gear pump according to claim 
38, as discussed above, wherein the pressure medium is identical with the medium to 
be pumped and the pressure chamber is flow-connected to the pressure side of the 
gear pump (see column 3, lines 15-22— the mediums are identical by virtue of being 
connected to where the two pump gears overlap). 

19. With respect to claim 40, Rohs et al. discloses the gear pump according to claim 
38, as discussed above, wherein the pressure chamber is connected with an. external 
pressure source (see Figs. 5 and 6). 
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20. With respect to claim 42, Rohs et al. discloses the gear pump according to claim 
38, as discussed above, wherein a restoring spring acts on the control shaft (control 
spring 9) thus counteracting displacement by the pressure plunger. 

Claim Rejections - 35 USC § 103 

21 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

23. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rohs et al. (U.S. Patent No. 4,740,142) in view of legal precedent. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to have utilized a variable gap-width in the range of O-d/5 or O-d/50, d being an outer 
diameter of the shiftable gear, since It has been held that where the general conditions 
of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 200F.2d 454,456, 105 USPQ 233, 235 
(CCPA 1955) (see MPEP §2144.05). 
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24. Claims 27 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rohs et al. (U.S. Patent No. 4,740,142) in view of Cole et al. (U.S. Patent No. 
6,244,839). Rohs discloses the gear pump according to claim 22, as discussed above, 
however fails to show the dead space is flow-connected via a relief passage with a 
pressure sink and further wherein the relief passage Is furnished with a pressure relief 
valve opening in the direction of the pressure sink. Cole et al. teaches the use of relief 
passages, in variable displacement gear pumps, leading from dead space (101) to 
pressure relief valves (servo valves 193) in the direction of the pressure sink (214) (see 
Fig. 22). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to utilize passages and valves to relieve pressure in order to 
prevent pressure build-up that may impair the movement of the rotor. 

25. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rohs et 
al. (U.S. Patent No. 4,740,142) in view of Miller (U.S. Patent No. 3,110,265). Rohs 
discloses the gear pump according to claim 22, as discussed above, however fails to 
show the sealing plate has at least one sealing groove in its side wall, which groove 
extends along an entire circumference. Miller teaches the use of a sealing plate 
(element 39) with a sealing groove in its side wall, which groove extends along an entire 
circumference (seal ring 40). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have a sealing groove to further prevent 
any possible leakage. 

26. Claims 32, 33 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rohs et al. (U.S. Patent No. 4,740,142) in view of Moore et al. (U.S. Patent No. 
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2,052,419). In regard to claims 32 and 33, Rohs discloses the gear pump according to 
claim 17, as discussed above, however fails to show a leakage channel departing from 
the dead space. Moore teaches the use of a leakage channel in a variable delivery 
gear pump, wherein the leakage channel (passage 35) departs from the dead space 
(see Fig. 1) and further wherein the leakage channel is configured as a groove in the 
pump housing adjacent to the control shaft (end 29 of shaft 26). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have a leakage channel departing from the dead space in order to allow any leaked fluid 
trapped near the control shaft to escape. 

27. In regards to claim 35, the modified Rohs et al. discloses the use of an electric 
motor (i.e. controller 22) to detemriine the axial position of the shaft (see column 3, line 
63 to column 4, line 2). It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to provide an electric motor so as to have a 
controllable and motorized means to move the shaft. 

28. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rohs et 
al. (U.S. Patent No. 4,740,142) in view of Yue (U.S. Patent No. 4,872,536). In regards 
to claim 41, Rohs discloses the gear pump according to claim 38, as discussed above, 
however fails to show the pressure chamber is connected with a clean-oil control 
device. Yue teaches the use of an oil filter (see Fig. 10) in a hydraulic pump. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to provide a clean-oil control device so as to prevent dirty oil being utilized 
internally. 
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Conclusion 


29. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Schreiber et al. (U.S. Patent No. 6,283,735) discloses a variable- 
delivery external gear pump; Baker (U.S. Patent No. 5,724,812) discloses a variable 
displacement apparatus and method of using the same; Kinney (U.S. Patent No. 
5,306,127) discloses a fluid pump with axially adjustable gears. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marc I. Nagy whose telephone number is 571-272-2758. 
The examiner can normally be reached on Monday - Friday 8 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas E. Denion can be reached on 571-272-4859. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infonnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


Marc I. Nagy 



THOMAS DENION 
SUPERVISOW PATENT EXAMINER 
TECHNOLOGY CENTER 3700 


